Phosphatidylcholine cycle: an intracellular signaling mechanism in the primordial human placenta.
The effects of 4 beta-phorbol-12-myristate-13-acetate (PMA) and 1,2-sn-dioctanoylglycerol (DOCG) on the rate of labeling of phosphatidylcholine (PC) with (32P)phosphate and the rate of formation of (3H)phosphatidylethanol (PET) from PC labeled with (3H)myristic acid were investigated in vitro in minced placentae obtained from first trimester human pregnancies. Maximally effective concentrations of PMA (1 microM) or DOCG (125-250 microM) stimulate PC-labeling with (32P)phosphate along different time courses: responses to DOCG and PMA require 30 and 60 min, respectively. The early response to DOCG is attended by a rapid accumulation of 32P)PCDOCG followed by a decline from the peak value in the second 30 min. The PMA effect is accompanied by increased rate of formation of (32P)phosphatidic acid (PA). Importantly, the effects of PMA and DOCG on PC-labeling are additive and PMA does not have any effect on the labeling of PCDOCG. These findings indicate that PMA stimulates degradation and the attendant turnover of PC, whereas a greater part of the DOCG-effect comes from the stimulation of PC synthesis de novo. Consistent with this notion is the finding that PMA enhances the PC-selective phospholipase D activity (measured by the formation of PET) 2.4-fold, whereas the effect of DOCG is smaller (1.4-1.8-fold) and not additive with that of PMA. The results provide evidence for the presence of functional PC-cycle in the primordial human placenta. The cycle can be triggered by a single addition of PMA and to a lesser extent by DOCG. The smaller effect of DOCG may be related to its short lifetime in the tissue, which is sufficient, however, to stimulate the activity of the regulatory enzyme (CTP: choline cytidylyl transferase) of PC synthesis. Since the effect of PMA on PC-labeling is diminished by protein kinase C inhibitors, this enzyme appears to be involved in the stimulation of PC-cycle by DAG and its analogs.